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(54) VALVE HOUSING

(57) A valve housing for use in an apparatus for
measuring inspiratory and expiratory lung pressure, the
valve housing comprising a first body portion which de-
fines a mouthpiece; a second body portion coupled to
the first body portion and which defines a port; a filter
medium disposed between the first and second body por-
tions; a pair of spaced apart valve support bodies defined
by one of the first and second body portions, wherein
each valve support body defines an air flow conduit that
includes a support frame disposed within the conduit, the
support frame having a first side and a second side; and
a pair of valves, wherein the valves are selectively se-

cured to the respective first sides of the support frame or
are secured to the respective second sides of the support
frame, wherein when the valves are secured to the first
sides of the support frame, they open to permit air to exit
the valve housing via the air flow conduits, but close to
prevent air being drawn into the valve housing from the
external environment; and when the valves are secured
to the second sides of the support frame, they open to
permit air to enter into the valve housing via the air flow
conduits from an external environment, but close to pre-
vent air within the housing from exiting the housing.



EP 4 062 826 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present application relates to valve hous-
ings and, in particular to valve housings for use with ap-
paratus to measure inspiratory and expiratory lung pres-
sure.
[0002] Apparatus which measure inspiratory and ex-
piratory lung pressure require a user to either blow hard
into a mouthpiece connected to the apparatus or to suck
hard on the mouthpiece in order to measure the lung
pressure they are able to exert. The mouthpiece typically
forms part of a valve housing, wherein the housing in-
cludes a check valve that only permits air flow in a single
direction. For example, when measuring expiratory lung
pressure, the valve permits air to enter the valve housing,
but prevents it from escaping from the housing. Thus,
the patient can inhale via the mouthpiece, as the valve
opens during inhalation, but when the patient blows into
the mouthpiece, the valve closes and the expiratory lung
pressure can be measured. Similarly, when measuring
inspiratory lung pressure, the valve permits air to exit the
valve housing, but prevents it from entering into the hous-
ing. Thus, the patient can exhale via the mouthpiece, as
the valve opens during exhalation, but when the patient
sucks on the mouthpiece, the valve closes and the in-
spiratory lung pressure can be measured.
[0003] Known valve housings typically also include a
filter medium to prevent contamination of the apparatus.
[0004] While known valve housings function adequate-
ly, they tend to be difficult to assemble. The present in-
vention seeks to address or ameliorate this problem.
[0005] According to a first aspect of the invention, there
is provided a valve housing for use in an apparatus for
measuring inspiratory and/or expiratory lung pressure,
the valve housing comprising a first body portion which
defines a mouthpiece; a second body portion coupled to
the first body portion and which defines a port; a filter
medium disposed within a cavity defined by the first and
second body portions; a pair of spaced apart valve sup-
port bodies defined by one of the first and second body
portions, wherein each valve support body defines an air
flow conduit that includes a support frame disposed with-
in the conduit, the support frame having a first side and
a second side; and a pair of valves, wherein the valves
are selectively secured to the respective first sides of the
support frame or are secured to the respective second
sides of the support frame, wherein when the valves are
secured to the first sides of the support frame, they open
to permit air to exit the valve housing via the air flow
conduits, but close to prevent air being drawn into the
valve housing from the external environment; and when
the valves are secured to the second sides of the support
frame, they open to permit air to enter into the valve hous-
ing via the air flow conduits from an external environment,
but close to prevent air within the housing from exiting
the housing.
[0006] Thus, when the valves are secured to the re-
spective first sides of the support frame, the valve hous-

ing may be used to measure inspiratory lung pressure;
and when the valves are secured to the respective sec-
ond sides of the support frame, the valve housing may
be used to measure expiratory lung pressure.
[0007] The valve housing according to the present in-
vention incorporates two valves that can be easily se-
cured to the support frames, as the valve support bodies
may be formed during the moulding or casting of the first
or second body portions. This allows the relevant com-
ponent to be manufactured using a two part tool which
is significantly easier and more cost effective in terms of
the production and assembly of the product.
[0008] The first and second body portions define be-
tween them a cavity which is in fluid communication with
the mouthpiece, the port and each of the air flow conduits
defined by the valve support bodies. Thus, the mouth-
piece, the port and the air flow conduits defined by the
valve support bodies are all open at both ends. Other
than the mouthpiece, the port and each of the air flow
conduits defined by the valve support bodies, the cavity
defined by the first and second body portions is suitably
airtight.
[0009] In an embodiment of the invention, the first and
second body portions each have a generally circular
cross-section. It tends to be easier to create an airtight
seal between the first and second body portions when
they both include circular lips.
[0010] The mouthpiece may be arranged co-axially
with the first body portion. Additionally, the port may be
arranged co-axially with the second body portion. Thus,
the mouthpiece and the port may be co-axial. In this way,
a flow path from the mouthpiece to the port is substantially
linear.
[0011] In an embodiment of the invention, the valve
support bodies are arranged radially outwards from the
mouthpiece or the port. The permits easier access to the
support frame located within the valve support bodies for
the installation of the valves.
[0012] Suitably, the second body portion is coupled to
the first body portion via an air-tight coupling. This helps
to ensure that accurate measurements of inspiratory and
expiratory lung pressure can be made. For example, the
second body portion may be adhered to the first body
portion, may be welded to the first body portion, may be
moulded to the first body portion or any combination
thereof in order to provide an airtight seal between the
first and second body portions.
[0013] In order to provide a good seal between the first
and second body portions, one of the body portions may
include a substantially cylindrical axially projecting skirt
which is arranged to overlie a cylindrical connecting por-
tion of the other body portion, such that a seal is formed
between the skirt of one of the body portions and the
cylindrical connecting portion of the other body portion.
Thus, an outwardly facing circumferential surface of the
cylindrical connecting portion may sealingly engage an
inwardly facing surface of the skirt.
[0014] Optionally, the filter medium is secured within
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the joint formed between the first and second body por-
tions. In other words, one side of the filter medium may
be engaged with one of the first and second body portions
and the opposite side of the filter medium may be en-
gaged with the other of the first and second body portions.
[0015] In a further embodiment of the invention, the
cavity defined by the first and second body portions is in
the form of a chamber having a longitudinal axis (i.e. an
axis defined by the flow path between the mouthpiece
and the port) and the filter medium extends perpendicular
to the longitudinal axis of the chamber and covers the
entirety of the cross-sectional area of the chamber (i.e.,
the sectional area of the chamber where the plane of the
cross-section is orthogonal to the longitudinal axis).
Thus, the filter medium suitably covers entirely the flow
path between the mouthpiece and the port.
[0016] In this way, the filter medium will trap any con-
taminant particles entrained within the air flow between
the mouthpiece and the port.
[0017] Suitably, the valves are check valves. In other
words, the valves are one way valves that only permit air
flow in a single direction. In the present invention, the
direction of the air flow permitted by the valves may be
determined by the side of the support frame on which the
valves are located.
[0018] For example, the valves may be diaphragm
check valves. In such valves, the periphery of the dia-
phragm may seal against a sealing surface when the air
flow is in a first direction (i.e., a closed configuration), and
may be displaced away from the sealing surface when
the air flow is in the opposite direction (i.e., an open con-
figuration) The diaphragm may be secured on one side
(i.e. a "flap" valve) or it may be secured along a midpoint
of the diaphragm (i.e., a "butterfly" valve).
[0019] In an embodiment of the invention, the dia-
phragm check valves each have a circular cross-section;
the valve support bodies each have a circular cross-sec-
tion; and each support frame includes a diametric strut
to which is secured a respective one of the diaphragm
check valves. In such embodiments, the support frames
may each define a circumferential sealing surface with
which a peripheral edge portion of the respective dia-
phragm sealingly engages when closed.
[0020] Such check valves are reliable, robust and easy
to install.
[0021] In a yet further embodiment of the invention, it
is the first body portion that defines the valve support
bodies. In such embodiments, the mouthpiece may in-
clude a tubular or cylindrical mouthpiece body or a frus-
toconical mouthpiece body, and the valve support bodies
may be arranged on opposite sides of the mouthpiece
body. Thus, the valve support bodies may be disposed
radially outwards from the mouthpiece body.
[0022] According to a second aspect of the invention,
there is provided an apparatus for measuring inspiratory
lung pressure, the apparatus including a valve housing
according to the first aspect of the invention as defined
anywhere herein; a conduit which fluidly couples the port

of the valve housing to a pressure measuring component
of the apparatus, wherein the valves of the valve housing
are secured to the respective first sides of the support
frame.
[0023] According to a third aspect of the invention,
there is provided an apparatus for measuring expiratory
lung pressure, the apparatus including a valve housing
according to the first aspect of the invention as defined
anywhere herein; a conduit which fluidly couples the port
of the valve housing to a pressure measuring component
of the apparatus, wherein the valves of the valve housing
are secured to the respective second sides of the support
frame.
[0024] The skilled person will appreciate that the pres-
sure measuring component of the apparatus may be
common to both the second and third aspects of the in-
vention. In such a case, it is only the side of the support
frame of the valve housing to which the valves are se-
cured that is different.
[0025] Accordingly, a fourth aspect of the invention
provides an apparatus for measuring inspiratory lung
pressure and for measuring expiratory lung pressure, the
apparatus including a first valve housing according to the
first aspect of the invention as defined anywhere herein;
a second valve housing according to the first aspect of
the invention as defined anywhere herein; a conduit
which fluidly couples the port of the first or second valve
housing to a pressure measuring component of the ap-
paratus, wherein the valves of the first valve housing are
secured to the respective first sides of the support frame
and the valves of the second valve housing are secured
to the respective second sides of the support frame.
[0026] Thus, the fourth aspect of the invention may
comprise a kit including a pressure measuring compo-
nent, a conduit, a first valve housing and a second valve
housing, wherein the appropriate valve housing is select-
ed for use with the measuring component depending on
the desired lung pressure to be measured.
[0027] The measuring components of the second, third
and fourth aspects of the invention are well known com-
ponents.
[0028] According to a fifth aspect of the invention, there
is provided a method of measuring inspiratory lung pres-
sure of a patient, the method comprising providing an
apparatus as defined in the second or fourth aspects of
the invention; the patient exhaling through the mouth-
piece, wherein the valves open and permit the exhaled
air to exit the valve housing; and the patient exerting an
inspiratory action, wherein the valves close and the ap-
paratus measures the inspiratory lung pressure.
[0029] According to a sixth aspect of the invention,
there is provided a method of measuring expiratory lung
pressure of a patient, the method comprising providing
an apparatus as defined in the third or fourth aspects of
the invention; the patient inhaling through the mouth-
piece, wherein the valves open and permit air to enter
the patient’s lungs via the valve housing; and the patient
exerting an expiratory action, wherein the valves close
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and the apparatus measures the expiratory lung pres-
sure.
[0030] The skilled person will appreciate that the fea-
tures described and defined in connection with the as-
pects of the invention and the embodiments thereof may
be combined in any combination, regardless of whether
the specific combination is expressly mentioned herein.
Thus, all such combinations are considered to be made
available to the skilled person.
[0031] An embodiment of the invention will now be de-
scribed, by way of example only, with reference to the
accompanying drawings in which:

Figure 1a shows a cross-sectional view through a
valve housing according to a first embodiment of the
first aspect of the invention;
Figure 1b shows an end view of the valve housing
shown in Figure 1a from the mouthpiece end of the
housing;
Figure 2a shows a cross-sectional view through a
valve housing according to a second embodiment of
the first aspect of the invention;
Figure 2b shows an end view of the valve housing
shown in Figure 2a from the mouthpiece end of the
housing;
Figure 3 shows a side view of the valve housing
shown in Figures 1a, 1b, 2a and 2b; and
Figure 4 shows a perspective view of the valve hous-
ing shown in Figure 3.

[0032] For the avoidance of doubt, the skilled person
will appreciate that in this specification, the terms "up",
"down", "front", "rear", "upper", "lower", "width", etc. refer
to the orientation of the components as found in the ex-
ample when installed for normal use as shown in the
Figures.
[0033] Figures 1a and 1b show a valve housing 2 ac-
cording to a first embodiment of the invention. The valve
housing 2 includes a first body portion 4 and a second
body portion 6.
[0034] The first body portion 4 defines a cylindrical
mouthpiece body 8 which is open at its distal end 8a and
its proximal end opens into a cavity defined by the first
and second body portions 4, 6.
[0035] The first body portion 4 further includes a cylin-
drical connecting portion 10 which projects away from
the mouthpiece body 8.
[0036] A pair of opposed cylindrical valve support bod-
ies 12 are defined on either side of the mouthpiece body
8. Each of the support bodies 12 include a support frame
comprising a diametric support strut 14a and an annular
sealing surface 14b.
[0037] The second body portion 6 includes a body 16,
which includes a cylindrical port body portion 16a and an
outwardly flared frustoconical portion 16b. The outwardly
flared frustoconical portion 16b terminates in an axially
extending skirt 18.
[0038] As shown in Figure 1a, the skirt 18 overlaps a

portion of the cylindrical connecting portion 10, such that
an inwardly facing surface of the skirt 18 engages an
outwardly facing surface of the connecting portion 10.
These engaged surfaces are welded together to form an
air-tight seal between the first body portion 4 and the
second body portion 6.
[0039] A filter medium 20 is secured between the first
and second body portions 4, 6 and welded thereto to
provide a contaminant barrier across the air flow channel
defined by the first and second body portions 4, 6.
[0040] In this embodiment, a butterfly diaphragm valve
22 is secured to the diametric support strut 14a on a
second side of each of the support frames. In this ar-
rangement, a peripheral edge portion of each valve 22
lies adjacent to the annular sealing surface 14b. With the
valves 22 secured to the second side of the support
frames, they open when the pressure within the cavity
defined by the first and second body portions 4, 6 drops
below the air pressure external to the housing 2 (i.e. when
a patient inhales through the mouthpiece body 8). When
the patient then exerts an expiratory lung pressure, the
valves 22 close and are sealed against the sealing sur-
face 14b. An expiratory lung pressure measuring appa-
ratus (not shown), which is connected to the valve hous-
ing 2 via a conduit (not shown) which is connected to the
port body portion 16a can then measure the expiratory
lung pressure.
[0041] Figures 2a and 2b show a valve housing 102,
which is identical to the valve housing 2, except that a
pair of butterfly diaphragm valves 122 are secured to a
first side of the support frame diametric support strut 14a.
In this case, a peripheral edge portion of each of the
valves 122 lies adjacent to an annular sealing surface
14c defined by the support frame. With the valves 122
secured to the first side of the support frames, they open
when the pressure within the cavity defined by the first
and second body portions 4, 6 increases above the air
pressure external to the housing 2 (i.e. when a patient
exhales through the mouthpiece body 8). When the pa-
tient then exerts an inspiratory lung pressure, the valves
122 close and are sealed against the sealing surface 14c.
An inspiratory lung pressure measuring apparatus (not
shown), which is connected to the valve housing 102 via
a conduit (not shown) which is connected to the port body
portion 16a can then measure the inspiratory lung pres-
sure.
[0042] Figure 3 shows a side view of the valve housing
2, 102.
[0043] Figure 4 shows a perspective view of the valve
housing 2, 102.

Claims

1. A valve housing for use in an apparatus for measur-
ing inspiratory and expiratory lung pressure, the
valve housing comprising a first body portion which
defines a mouthpiece; a second body portion cou-
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pled to the first body portion and which defines a
port; a filter medium disposed between the first and
second body portions; a pair of spaced apart valve
support bodies defined by one of the first and second
body portions, wherein each valve support body de-
fines an air flow conduit that includes a support frame
disposed within the conduit, the support frame hav-
ing a first side and a second side; and a pair of valves,
wherein the valves are selectively secured to the re-
spective first sides of the support frame or are se-
cured to the respective second sides of the support
frame, wherein when the valves are secured to the
first sides of the support frame, they open to permit
air to exit the valve housing via the air flow conduits,
but close to prevent air being drawn into the valve
housing from the external environment; and when
the valves are secured to the second sides of the
support frame, they open to permit air to enter into
the valve housing via the air flow conduits from an
external environment, but close to prevent air within
the housing from exiting the housing.

2. A valve housing according to Claim 1, wherein the
first and second body portions each have a generally
circular cross-section.

3. A valve housing according to Claim 2, wherein the
mouthpiece is arranged co-axially with the first body
portion and the port is arranged co-axially with the
second body portion.

4. A valve housing according to Claim 3, wherein the
valve support bodies are arranged radially outwards
from the mouthpiece or the port.

5. A valve housing according to any of Claims 1 to 4,
wherein the second body portion is coupled to the
first body portion via an air-tight coupling.

6. A valve housing according to Claim 5, wherein the
second body portion is adhered to the first body por-
tion, is welded to the first body portion, or is moulded
to the first body portion.

7. A valve housing according to any of Claims 1 to 6,
wherein the first and second body portions together
define a chamber having a longitudinal axis and the
filter medium extends perpendicular to the longitu-
dinal axis of the chamber and covers the entirety of
the cross-sectional area of the chamber.

8. A valve housing according to any of Claims 1 to 7,
wherein the valves are check valves; optionally
wherein the valves are diaphragm check valves.

9. A valve housing according to Claim 8, wherein the
diaphragm check valves each have a circular cross-
section; the valve support bodies each have a circu-

lar cross-section; and each support frame includes
a diametric strut to which is secured a respective one
of the diaphragm check valves.

10. A valve housing according to any of Claims 1 to 9,
wherein the first body portion defines the valve sup-
port bodies.

11. A valve housing according to Claim 10, wherein the
mouthpiece includes a tubular or frustoconical
mouthpiece body and the valve support bodies are
arranged on opposite sides of the mouthpiece body.

12. An apparatus for measuring inspiratory lung pres-
sure, the apparatus including a valve housing ac-
cording to any of Claims 1 to 11; a conduit which
fluidly couples the port of the valve housing to a pres-
sure measuring component of the apparatus, where-
in the valves of the valve housing are secured to the
respective first sides of the support frame.

13. An apparatus for measuring expiratory lung pres-
sure, the apparatus including a valve housing ac-
cording to any of Claims 1 to 11; a conduit which
fluidly couples the port of the valve housing to a pres-
sure measuring component of the apparatus, where-
in the valves of the valve housing are secured to the
respective second sides of the support frame.

14. A method of measuring inspiratory lung pressure of
a patient, the method comprising providing an appa-
ratus as defined in Claim 12; the patient exhaling
through the mouthpiece, wherein the valves open
and permit the exhaled air to exit the valve housing;
and the patient exerting an inspiratory action, where-
in the valves close and the apparatus measures the
inspiratory lung pressure.

15. A method of measuring expiratory lung pressure of
a patient, the method comprising providing an appa-
ratus as defined in Claim 13; the patient inhaling
through the mouthpiece, wherein the valves open
and permit air to enter the patient’s lungs via the
valve housing; and the patient exerting an expiratory
action, wherein the valves close and the apparatus
measures the expiratory lung pressure.
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